The use of chromosome in situ suppression hybridisation with whole chromosome libraries has previously been reported by various research laboratories to be an effective method of identifying specific human chromosomal material. As a clinical cytogenetic service laboratory we have used the technique as a complement to diagnosis by classical chromosome banding. In three examples of structural rearrangements the potential use of the 'chromosome painting' method is assessed for its ability to enhance the routine cytogenetic service currently available.
sions, in methanol: acetic acid (3:1), were fresh or had been stored at -20C for up to 18 months. Slides that had been precleaned by the manufacturer (Menzelglaser, Germany) were used without further pretreatment. Slides made for hybridisation on the same day were baked at 65'C for one to two hours before use. Slides that were to be processed within one to six weeks were stored at -20°C.
Pre-G banding, when required, was carried out by the Trypsin-Leishman (GTL) method. Metaphases were photographed and positions recorded. Slides were destained in methanol: acetic acid (3:1), washed in PBS for 10 minutes, fixed in 2% paraformaldehyde in 50% 0 1 mol/l MgCl2 and 50% PBS for 10 minutes, then dehydrated by an alcohol series (50%, 70%, 100% ethanol), and taken through the hybridisation procedure.
DNA LIBRARIES AND LABELLING
Whole chromosome libraries, cloned in bluescribe plasmids, were a gift from Dr J W Gray of the Lawrence Livermore Laboratories, California.1 Plasmids were isolated from host cells using calcium chloride gradients. Qiagen columns (DIAGEN, Dusseldorf, Germany) were used for isolation of pBS-3. Labelling of whole plasmid was carried out as per kit instructions (BRL) using biotin-1 1-dUTP (Sigma) as the labelled nucleotide. Sephadex G50 column separation of unincorporated nucleotides was not applied.
CISS HYBRIDISATION AND PROBE DETECTION
The CISS hybridisation method in our laboratory is based on the methods described by Pinkel et a14 as 'protocol 1'. Hybridisation conditions were investigated for each library and the method adapted accordingly. Chromosome specific probes were prehybridised at 37GC with competitor DNA (human placental DNA sonicated to 500 bp fragments) before the mixture was hybridised in 50% formamide, 10% dextran sulphate, and 2 x SSC to metaphase spreads on slides at 37°C. In each case four parameters were considered: (1) amount of chromosome probe per hybridisation spot, (2) fig 3C) and the 8 library ( fig 3D) showed that the extra material in the terminal region of the 3p arm is derived from chromosome 8. On the basis of the G banding pattern and chromosome painting we were then able to interpret the karyotype as 46,XY, -3, + der(3)t(3;8)(p26;p22). Blood from the parents was unavailable. Other probes, which were possible candidates for the origin of the extra material, were also applied and excluded: pBS-4, 6, 7, 13 (results not shown).
Discussion
We have found the chromosome specific libraries straightforward to use for in situ hybridisation, providing a diagnostic adjunct to classical metaphase analysis. In this report we have shown the potential of the 'chromosome painting' technology for identifying the breakpoints in structural rearrangements, such as reciprocal and insertional translocations, where classical high resolution G banding may remain ambiguous. We have also found chromosome painting helpful for the identification of the origin of chromosome segments, which have remained unidentified by G banding, but this may be labour intensive, as a systematic approach by in situ hybridisation with a number of chromosome specific probes is then required.
One advantage in using the chromosome specific probes for in situ hybridisation is the high efficiency of labelling of individual metaphases. In our experience this approaches 100%, which compares favourably with the much lower rate of labelling that may be achieved when using single copy probes. This makes the chromosome painting technique a valid approach to be exploited for the identification of chromosome mosaics. It is of special importance to note the high efficiency of metaphase labelling seen even when dealing with relatively small chromosome segments, such as the 15q26.2-ter in case 1 and the terminal Yp segment in an XX male (unpublished observations). It will be of interest to find out more about the relation between the size of the chromosome segment and the labelling efficiency to answer outstanding questions, such as the size of the smallest segment, that will still retain a high rate of labelling. This resolution will vary between chromosomes and chromosome segments, as successful hybridisation requires modification of both concentration of individual chromosome probes and competitor and variation in the timing of prehybridisation/hybridisation (table). The variation in the amount of competitor DNA required to suppress cross hybridisation may of course reflect underlying differences in sequence homology between individual chromosomes. indicates the breakpoints of chromosomes 6 and 15 at q13 or q15, and q24 or q26.2, respectively. They were subsequently defined by chromosome painting at q13 and q26.2 ( fig 2) . (B) Case 2: dir ins(7;6) (q21.2;q16.2q23.1). These breakpoints were tentatively identified by G banding and confirmed by chromosome painting (fig 3) . (C) Case 3: 3p + . The G banding identifies the abnormal chromosome 3. The origin of the extra 3p material from chromosome 8 was determined by chromosome painting (fig 3) . It should be added that this fluorescence in situ hybridisation of whole chromosome libraries sometimes provides a 'banded' appearance of chromosomes, as illustrated in figs 3A and B. The banding obtained this way is not of high enough quality, however, to be diagnostically useful, and in circumstances where banding is essential it is more appropriate to preband chromosomes by GTL. 
